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fifsuKv>^y (l) (Dtmumrf. 

Lm&m (cp) x^»*4^/--iis^$iji£«^ic^-r^> 

LOj&Jjnfi (Wt%) < 2 o o 

r*a £ *i & dfu& ^ £ mtz r c fc £ fc -r s e l /i 

J±*<5 0 0 P a iaTT*fc^;§$^^^^-r^)IW*II 1 IZIB 
[11*113] If^H 1 ^^(i2lCfSl£(D^E Llfl^ 
v h&i£t-\*£m\fe-Ql\m-t & c fc £*$iafciT33C$lE 

[if ^H4] w«iE LM*<DGt&m<n'Pte< t*>M§ 
if*in ^fc(i2icist£(7)^E Lm&f&mm&z 

mi^TmtiLZti. A^o v 'J =J >3Hb^^ L < yfft 

S l^BSJMS® SS* £ t -3 Pill SfrT 5 If #*I 4 UiEttO 
[0 00 1] 

[0 0 0 2] 

»»£ffll*fc*» E LX*(D*ft»*<DG)±l43ff L < , 

[0003] *r«E Lt4 KZfls* ZWifc-fZlZibtc-o 
!r5cfcA<TTtt***Cfc*e>«=i* MbA<Ji&S*i. 

?1.0-1 2 3 7 7§fcd:(/I CPA' 99. p16 
0) . EP»J;5 (4#ga^3-2 6 9 9 9 S^te&tfftmsP 
1 1 -27 3 8 5 9§) \z£Z>§Ziftm<D'<$-l'ittim 

[0 0 0 4] 

[»«EMB*L.fcdfc-r«>BH] L^Lft*<t>. *f>? 



y » di 2 *tfc«ic jt^ftT-r fc i* o fc raH#*fe l: t ln 
fc. 

[0 0 0 5] ftfflW- 1 1 -4 03 5 8 «fcLM5M 
VI 1 -5 42 7 0#^*(ZI4 % -f ^yi'V htt-e* 

«ELK7«s»-r&Mrzfflt^iBaM jvps 

**u -teDffijfclzu^y >^#JSaftiLrt«fcL^fcEK 
\z UK g >yffl$asap L fc£tta>IUKtta>Eftl4& < . 

frou^u >y»a>«3**fti\, 

[0 0 0 6] 

[»BS#ftrSfc*<b#H:] **WI4* ±GIHH«a 

SRfiKLfclBlw^taaKDaFfflttlzfiH-r-BJSftA^. 

ftgiOl/^'^m *llc->iJa>3IMb$*4i L 
< f47?XX1bftft*i&tt« L"<y >^«SMSt4 
cfclzj; y % *rtlc*±Ea>KH*<#5H^S*::fcS* 

[0007] *f6wa>«fc5fc, ^js^ic^sacou^y 

»ic v y =3 >mt&m*> L < 14? c/3RX<b«ttl 
A^ft3 L"<y >y»t*#*;KTl**CfcS4#«fc-r 

fcf4BPBiai=«fcy. W4&E LS^0'M<^t 1 JfCD 

mmmzMiA't&ztizj: y s u^u>^jo)#wi^ 
vaftasi**-r*B*»rii-r«ci:3b<Rrii6i:«i:y. * 
sawsw^e^a - h>ifCcfcy^iS$+tfcfliicit 

-<«T-T ^> 1 1 * o ^ P«1S * « C t A< pj f& ft * o 

[000 8] 

l=-Dl^rHffit#WLTlJlwr*. ttSELi? (■ 
*) <!:LTI4. m 1 ic^-T^^lc. *4<tt.i«l± 
^*|EL*Sft:3teJ:t/ffi2mffi4^t, 
ft^>o CC-C, #ttEL«{*3£«2tt«4afi!j£i::i4 
PHM5A<iftltt>tiTl>SClfc36<»*Ll>o =i>h 

♦tTL^*zt*<»*L< > * t>\zmtm<»&&frh>\z* 

*2*«4±ici4. »Jha*fcl4»Jh*tt635<iait6*t 
[0 0 0 9] SffifcLTf4. 535S«, tf^XSffiftfc* 

fi. /fjx-f;wi/7t>afi, /-Ky^s KSfiftif 

£;*x£*j(7>T*l4ft^o 

[0 0 10] »«EL»i*f4. *ft < fc * 1 
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^Bfcic t nm<om\z/ < ? ? —m £ rm-t 

[ooi i] »«ELJfiM*l*. '>4<it U§W+ 

h * fc 14 En BJtt fc <fc y JfciS * 4i « 0) *<» * L t * * 

[0012] *«6^(D*«E LS^ffifflaaElz-b 

■^TRSW£o *«^0)W«E LJl^fiRffl»«f4. 
■ »fiEffl!tai:««fMiiSJlffl!B}«f=*»J-e*4. 

[0013] matmrntfLmmmt. mmsLm^mz 

#*«#tt»<DlKI»fr, fc*LM4«»^*3t»»fc*» 

y»Jt*»aic»»t,L<l4»**1i-fct,a)-C**. U 
Tf::*4i*4ia>*m*«^*#* c4i6l4**lE£lfi 

[0 0 14] ^tt©{S#^*##»iLTI4* «*(4\ 

Wv/y-M^ft, *U—htti*tt£*<¥lf64l 

^. ^ftKDK^aBsttrftit lxi4. m?i\ts *"u (2 

-TVibt + V- 1 . — U» [DO-PP 

P] . Ttf'J [2- 5 -t*X {2- (N, N , N-h'JX 
^;U7 F >^ — ^A) xh^~>} -1. 4~^i~ 
TJUh-1. 4-"7x — U>>] v^P^-fK [PPP- 
NEt3 + ] . tf'J [2- (2' -X5^U^*v;i~?Mr 
v) - 5 4 -37 x ~ U> tf ~ b>] 

[MEH-PPV] . tK'J [5-> h + v (2-^P/< 
y^rV^l/7t-K) -1. 4-7i-U>tf-L/>] 

[MPS-PPV] % /K'J [2, 5-t*X (^s+V>U^t" 
* v - 1 , 4 -^x - U>) (1-V7/ t*zL/» ] 

[CN-PPV] . T^U [2- (2* -X^U^vJU 
t + v) -5 — > h+V — 1, 4-^x~U>-(1- 
V7^t-U» ] [MEH-CN-PPV] . Ttf'J 

(v*<7^u^u;*u>) (PDF) fc^rf^lf 6*1 

[0015] ^»a>«»^«**t»a>wrB(*t l 

TI4. #U (p-:7xxU» ffirffif* [P r e 

-ppp] . tK'j ( p-7i-b>e_b» msB<* 

[Pre-PPV] . tKU ( p -±7$ U > fcf— L>» 
lIMEtt [P r e-PNV] fc£*<3*lf 64l*. ^fcJO)^ 

LTI*. fly*. 14* tKU *— h (P 

C) , /f U^fi^^^'JU-h (PMMA) . tK'J^J 

;uAv/— ;u (pvcz) <cifA«*(f 6tt4. 
[0 0 16] U^U >^SiJ<b LT(4. •> U =i :>3R<b* 



»£Ll* D y'J =i>^^b^%i: LTI4> y>f^>'j3 
— >f^y'Jn->, ?jl -;u->ij =] — > s >?-;u 
?x > N 7^»tt->'j3->, T;ua 
+ ySfiy'Ja->, /f 'Jx-fMtly'J n — >«tif 
*<*lf64i* t"(?ty>^yUa->, >^;u^x~ 
Ll* 0 7y^3fcitafy)b LTf4. ?K 
Uir h^?;u;tpx^u> % tKU tf— U ^>^;u^-^-r 
h\ ^u^pt^u*^ U u— k /\°—^;u^-P7K 
■Ji-fik /^7;^P7;i/^x^Uy^y Ktt 

*LiN 0 i"<ij><?#\t uri4. *y*#«!izi4. 

*>'J =] — > (ft) «<D^>^US/a+-9->4b-&tt (01 ft 
* : KF96L-1, KF96L— 5. KF96L- 1 

o. kf96l-ioo) &&mizmi^z:ttfr*2 

o 

[0 0 17] UX'J>y#] (L) C0;^a»f4. 

La)tt« (c P ) *§£?itttmzft-?z> Lomum (wt 

%) < 2 0 0 

-e**4i*H«5Csasfc-ra)}ji<»*LL^ u^u 
>y#Ja>ainJtf4. ^Wiz^Lt, o. 0001- 

3 0 w t . 5?^ L < (4 0. O O 1 ~ 1 0 w t % 

r*fey. «fcyB*u<i4o. i-5wt%xfc^o 

[0 0 18] ±»LfcJ; 5 L<14» 

K («k^K) 0);a*fc43lt*»i«JE3&<5 0 OP aJUTT- 
&*»J«*'>ft< ifI^t;;W^ffi^^coMf^ 

**tLT3lLfcKB*ag«-r*fc«)|zl4. m9L!±tf2 
5 OP aJaT-e&*»JS*«^lZ»SLL^o ^fc. Rtt^ 
2aaJsl±0>««l<Z);fi*5««ISffiL^»^lzf4. aSftlEE 
A<5 0 0 P a laTtMMSSOw t %ia±#^^tL 

<*$^fiet"«»^(3i4, fS-T4JliMr*a)4*»a>;g^s(» 
Cyclic. «fz^fiR-rsJBlcffifflf«»J«l4. ftlwJKfifc 

[0019] m&m&i&mT&ffioi&mzteii'&mm.E. 

&5 O O P a &LTVfo&mi&k LTI4. x^u 
'Ja- xf by^'j3-;^y>f;i,x-fJk x 

y=i— > f;i.x-fik h 'jxfu^'ja-^ 
Tyxf^x-f;k yy-by>. n , n-v^^u* 
JI/A7S h\ N->fil/-2-eD'jKX y^7P^ 

V-y ^^y— x^y— i-^a/\V— ;u. 

T^7tl>. 4ri>U>. v>X^;U^>-tf 
4i. c4i6(D»»f4 2a^JiStt^3b1±fca*»»i: 
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[0 0 2 0] a6*IS^fiEfflffi;«rc(4 % j&wzjsc 
t\ tijgilSfiffiaSftiftJ ; n, N-tfx- (3-y^u 

37x ~;U) — N . N ' -tfX (Z> Ji—Ji,) is is Is 

[TPD] „ N. N ' -v L/>— 1 --OU) - 

N. N ' -v7x-Jl,-^>vv> [NPD] UEto^ 

£&E L ffl * fc l*=&«3fe««f*ffla>^» « IE?L»53fe*f » ; 

3- (4 - tf 3? x ~;U-<;U) — 5-t 

x 1 , 2, 4- h'J77- ;U [T A 

z] „ h'JX (8-tKpJrvth) 7;^~^A Ta 
i q3J «c a>«-T-M»a£*r» ; r^-tz^*— . K^— 

[0021] *«wa>*«ELH»rtffl»5Sa>t3-* 

[0 0 2 2] ^tta)«»^-«S«i2l«»t LTI*. #J;L 
tf. TPD. NPD. ^ t-y-y 7 !/-^8»»S i: * 

If, tPUT-U > (P AN I ) . 3, 4-tKU^:^U> 

(pedot) . tK'J *uu/< % /— ;u 

(PVCz) . /KU ( h'J 7i-jb7^I§ffi (P 
o I y-TPD) . 7t>°'J (tWv7!/- ^gf^i*) 
(Po I y-OXZ) fti?36<»ff 6*1-6. 

Kfl'^WflfHiSIWW^TOJBfti LTI*. m?i\i. P r e 

-PPV. P r e-PNVfeif^f IfbilSc 
m-ttftt LXl*. #J*.I*\ PC. P MM A . PVCz 

[0 0 2 3] U^y></#J(0a*PI4. 

(**) SSKDL/^UV^ffJ (ffin a R « : S-1 4 5) £#Jg 

L0)ttJK (cp) x««|HiS|«jBHC*fr« LCD^PS 
(w t %) < 2 0 0 

^y#Jfl>a*p*i±, m^fDiHW*4i3^Lr. o. ooo 
i-30wt L< lio. o o i - i o w 

t%T*£> L J. cfc L J$T*L<(*0. 1~5wt%T*fe3o 

[0024] ±aufc«fco«:«w«iai*t»t»»tiL< 



^2 5 0PaJJlTtfc§»^l:^L^o Sfc. H 
SEA<5 OOP aJ^Ttfc^MJ 5 0 w t %J*U:'&*r 
f:ifcM"4jIMtffi*<5 O 0 P a &LTX*foZ>m$t LX\t % 

[0025] mmmmmmmmmmzit. &miz 
ft ex. §zftmtemmmm^tei*xm7KLtz&ofr&m 

[0 0 2 6] t«ELlft:3^t-5I1tl2i:S 

r . ^ffi 1 tfmwsmxs j6o» i ««j&<2sijB«ffiT?fe 

S«E Lj«i* 3 1 «3&*6 

SJK»maA:-r*4\ iL<liS2««4(D3r«ELa 

I*. *«E L«i*3^6a)«3t*<*2«a4^&»Ul 

H tfl2^:Ifil tcDMlzjRWH (H^Lftl^) *R 

[0 0 2 7] mWQ > m<DttKtLX\t % Mtl\£. Cu 
I. I TO (-Ois^^mmtyQ) . Sn02. ZnO 

[0 0 2 8] ±tz<Dmm#m&mi^x&fa±tjL<\3:m 
®Eum±\z. *natL<i*»2«a*»fiET 

[0 0 2 9] ;^(-. S«el|^ mm) (DIHSICOIN 

I*. El2 (a) \Zff;£tl&J: oiZ^^ XZfis^ (D^rUi& 

L^o tU^CDiEMli. B2 (b) IC^$*L-S>cfc 5 

*fi (R) ^*li*8. (G) «»BX9ft<):tfff 

ft (B) »*BHiRl 0A<7 h «; ^^^«lciBB**ifcx 
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2 (c) . 2 (d) fccfct/2 (e) 

J: 5 fc^Eif -f £ IB^J . irfr* BE^J fc J: X ? ^ i7Efl 

xjcbhri o-t*i**ia>iS*ffi»a)*i«i4. ei2 (e) 

ic^^cfc^l::. WLt>1 : 1 : 1 "C?fc 
[0 0 3 0] M^^^5fefeSt^ll*FBllzl4. Sift/lO 

i*. Hta, *Jifllit-eti*««JtT?ti«fe<. *h*im 
ivc*«fci\, HMi<B*rjti4. 

[0031] p^m^lti*. »*ji(D;ai:y«L^ 

BS»*J:y ti'h*L^BH|iaffiM* (rc [dyne/c 
m] ) £ to Ll*„ mi*#Jlci4, eg^SSK 

[0 0 3 2] R8iiSB^-rS^tf)a)J?*Ll^*r»4t LT 
li. #JtU4\ tK'J 6^^ib^n fcfu> (r c = 1 6 d y 

n e/ c m) „ /KU 4 37 ^IbX^ 1 U> ( r c = 1 8 d y 
ne/cm) . /K »J 3 ? IbXf U > (rc = 22dy 
n e/cm) . *°i/SL/^ h*CKBM7 103 (S 
n°n£. 11 Mlb^XH («) BL rc = 20dyne/c 

m) ta*Lfc*a>atPifa<»if **i6a<. &\zz.tit>\z 
[0033] ^-usiz^Lfc^i mmmtmz 

^-fX^U-fte. «SJi. 113 (a) IC7j*£;frl&J:5lZ 
S 1 2 *, L < I4SS 2 S*i 4 3&<-t*t-f*t(DM*lcatt 
(DtfiiLttiJ:^. g]3 (b) lc^*;h,*cfc? 

iz**e Lai**«i*r*w i mm z tmnm*tfi* 

Scfc"5(ct»ja$ttTl^^s fc£lW4H3 (c) IztfS 
5 \zm 1 2 t L < I4JB 2 S4e1 4 *«SfK h 7 > 

vx* (tft) 1 i s^L-c*aa)«aictt«**tT 

l^Ttcfcl^ El*. 1 2 14 V— X/\*X =5 << 1 3 14 ^ 
[00 3 4] *««0)t«E L^-fX^U-f f4. «&CD 



(4, sfefc«);i;tft0ffl^wfSL^o 

[0 0 3 5] **MIc«fc4**ELJB«* (*« 

*yci4EP»jafefCcfc y . **sffl^jafflaas* i ««± 

*L<l*«WHiS«±lc»*L. *«MjSJIS)»liKffitt 
«*»1««Ji. «W«l»B±tL<f4**Jl±lc»* 

[0 0 3 6] -f K£!4. 3>f^-7X^ 

L<i4*««**r»o)w«f*s 
mm*> l < i4»tiLfc^?a^iccfcoT^®-r^a)*Rfi 

[0 0 3 7] -f H£\z£&m®tm<nm 

mz-D^xmwTZo miizTjkT&^iz^ mmmit. -f 

>^ h^u >^^r >y^5tlCcfcy^E lim 

@**J^fi!c"r*l8lwl4, 1 ;^CD^CDP±tbr*ci: < . 
W-a)»Hlft.L<tt*«i:«»HfIcqtHi*1i-rt«fcL^. m 
^LEf ? -TX^U^(7)S^lC^LTI4. SSSttffi-r*/ 

[0 0 3 8] ;^ic. EnJSyi£lx«t*w«JSa)j^i$izotNr 
»]. DaKgEPBiJ. ¥K5En«. ^^-tz^ hW9JJfe4ifCD«t* 
fctf)(zl4. dbRfiWSiJ, KUEEPH. ¥WW9IA<»S Lt^. 

s ^ixMi^ 1 o o o AWLTtommz ®-\zj&mT%t~tb 

[0 0 3 9] fflL*S>*l£W»]8e<D«ffifc LTI4. 1^5 
Ls Xf-y1 9±lcR«**tfeaffilJi(D»1«a2 

8^ »ja*-»«»-r*p-;u«2oiz!6fljL. -to) 
(Dii^Ltcta) ^affii ±c7>mi mmz\zm^r^>(D^ 
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<D$n^Ltz'm& 1 8 ^^o— ^P— ;Ug|5 2 1 dli^U 

'a) o 

[0040] n-ji,mzmmr^inwmmz^i^rmm 
i*. apr m&%. mtat im at) . i±huu- 

[0 0 4 1] -flz^x^ hafe*fciiEpgy;4fzj:yw« 

[0 0 4 2] *f>$ hittfeltQMSIcJ:U«l 
5 LL\ ft 5 3B«l«*i::BB3t S 

I*. 

[0 0 4 3] 

[0 0 4 4] <EnSi|gS(cJ:^)/i£S^X h> 

u» (pdf) i g £ h U>^;u^>-tf> (W«B£ 
j^fit-r*Ba);SjS (2 8°c) izfcitaassuE: 2 4 7 P 

a) 10 0ml lC;gfc?LT. *fi!B3KJI»AfflS$S (S 
®?S^I : 2 7. 8mlM/m) SBJSSL. i# &*Lfe&Xa> 

fi: 50/im) cfc t/tfh^EP^iJSM ^ 
£ LT3 0 0«/ inch) SfflL^T. iMLfci«? 

CBLt, lE¥l««!:LtAPR (va7Aig55) 

[0045] ftffiSLfc^^;uAizoiNr. 

[0 0 46] (XttfiNl) U^U >^#Jt LT. «ft*f 



¥4<7>P D F 1 glC^LTO. 0 1wt%ICtl^t^)l, 
-tUttO. 000 1 g(DKF96L-1 (iljB$/'J=l 
— > («0 Si, «®S§*I : 1 6. 9mN/rYu : 1 

5 3°C) »fe«acH^JSffl^jSlZ»AD-r*iani4J± 

r, affittSBflBLfc. »&*tfctt*£. u^y>y« 

[0047] (XXffl|2) U^ij >^ij<h LT\ 

I4(dpdfi gic^ito. i w t %iz4g^-r^a, t 

&:fc>*>0. 00 1 g CDKF9 6L-l5ffeMlM 

mm.mzmv?&z.£ s hy^^u^-trvatt 

^yiC;l^tfc7 : 3 CO h U ^ ^;U^>-tf >-^i> 
fiiltt (*«»S»«-rslB<D;flS (2 8°C) izfeitft 

OP a) *ffll^Jam*tt««1 tH«lCLT. IffeSI 

3t»»«ffl»*SB»Lfc. L/^y>y#ja>»JK3«ri=j3 

l**S6«0>tt«SaiSLfc. JtK«1 iiWWlcLT. ill 

\zm i iz^-r 0 

[0 0 4 8] (HJfc01j3~5) ^'J>^ffltLt,* 
MI40PDF1 gl^Ltftlf^l wt%, 1 Ow 

t%fccfcl>'20wt%l:ffl^t^i, f^^b*>o. oi 

g. 0. 1 gfccfctKO. 2g(DKF96L-lS, ffe 

ami»izfcit*«aa>«s«sffliiSLfc 0 it««i twit 

(CLT. H«Lfc«**if5X»«lz|E^L. 7^JUA 

[0049] (HJffi^ij6-io) uKy>«r*jtLr. 

^6*4**4(7) P D F 1 g[Z*tfLT-^*l-?*l0. Olwt 
%. 0. 1 w t 1 w t %, I0wt%fcj;u:20w 
t %fc*@^-f £fi. "T^^*> 0. 00 0 1 g. 0. 0 0 
1 g, 0. Olg, 0. 1 gfccfctfO. 2g<7)KF96 
L-5 (ISv'j3-> («) SL a®?i^J : 1 9. 7 
mN/m. : 2 0 0°Ci^±) Sfe^TfeH^JScffi 

4«»©ttSSIfiLfc. tlHj4$lzLT. 
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* viz uk ij >yffla>gsapffifcfc it*a»o>ttjs 

[00 5 0] (J±«[«2) l/^^yjHtLt, *3fc*f 
¥4<APDF1 g(C*tLT4 0 w t %|Z^|^-r^fi. "Tft 
t?^0. 4gCDKF96L-5 'J =1 — > (#0 

8, SSSA: 19. 7mN/m % : 2 O 0°C£L 

-«y >y«<D»iiDWrfwteit*JB*a)tta*siiffiLfc. Jt 

[00 5 1 ] (S1M11-14) ^U>^MtL 
T. 5S5fe«*40)P D F 1 glCWLT-ttl-^ttO. 01 w 

t %. O. 1 w t 1 w t o/o&cfct/ 1 O w t 
"T^g, "T^^b^O. 0 00 1 g, 0. 001g, 0. 
Olgfccfct/0. 1g0KF96L-1O (11*8^ 'J =3 
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1g» O. OOlgfcWO. 0 1 g(7)KF96L-1 
0 0 Ufj££vU=i-> («) : 2 0. 9m 
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— ;wi^»«t (**JlS»fiE-r«l»a)ajSfCi3lt4 : > 
V-/U 2 3 00 Pa, v?X^U>^'J =1— ;u2 P 
a) |Z»«Lfc*fe*3t»»fiRffl»5*. 
LTCD*°y (p StJigft (P r e 
-PPV) £C(D*3teW«lZ»LT0. 1wt%Cffl^ 
"T^SCDU^'J KF96L-1 <t £?l-&lt6 : 

4 0) y * J — ;u - x r u > ^ y 3 — > WB«»«tlc»» L 
*°'J (v^-^^;u^;u^-u» (pdf) 

*4i^>^ lt o . i w t %icta^-r^>fi(D u^< y 

KF96L-1 t& h y>^U*>if>lC»»Lfc»fe 
^(DSffiiS*!*. 3 0 d y n e / c mT*& o o 

[0 0 8 4] mmi&f&ik. z*t&s*p»tt«Lr. asj? 

1 1 OnmO)«3felSflfc. P D F ^ ^^ffilZOL^T 
1 0 0°Ct? 1 &fffl1)m$L&Ltc 0 Pre-C 
N-PPV^U'P r e-P P V^C;^flI(COtNTIi, 

ArUJismT. i 5 o°cveftmiKif&9&mL % vtmtm 

BSlll-tft-fflCN-P P VtS&TfP P VlCjE»Lfc 0 PI 
SO>B8#Sffi3ft;*j i S-fB3t«^fi)cffla3«(DaBSi* £ CO 

[0 0 8 5] ^IZ. f?$0. 2/im, Il27 0//m, if 
7f3 00 nmCDis^ K^X? A I d: L i S 



^If L"C, M 2 Htl <k L T (D A I L i S&nm&MtfL 

itLT. «ELf-fX?l/-ft^gLfc. 
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